Multiple micronutrient supplementation during pregnancy: a decade of collaboration in action
The starting point for this collaboration was recognition that deficiencies of vitamins and minerals beyond iron deficiency are widely prevalent among women of reproductive age, particularly pregnant and lactating women in developing countries, and that some of these deficiencies have a negative impact on pregnancy outcomes, such as low birthweight. There was a consensus that there was a need to supplement pregnant women with vitamins and minerals other than iron-folic acid and that combining different vitamins and minerals into one supplement would be an efficient approach. With this in mind, a multivitamin and mineral supplement designed for use by pregnant women in developing countries was developed and made available for the various trials through UNICEF. This multivitamin and mineral supplement was then tested in a series of 12 efficacy and 6 effectiveness trials covering 12 countries and spanning 3 continents-Asia, Latin America, and sub-Saharan Africa. The overall objective of these trials was to determine whether the use of a multivitamin and mineral supplement in pregnancy could not only improve critical outcomes such as birthweight but also improve adherence to the supplements in pregnancy, improve micronutrient status beyond anemia, increase gestational age at birth, and reduce the number of stillbirths and neonatal deaths. From a rights perspective, the idea was to take what women in industrialized countries and affluent women in developing countries take for granted as part of antenatal care and see how the same standard of care could be made available for women in developing countries.
Ten years later, with less than halfway to go before the Millennium Development Goal of 2015, what have we learned and what can we tell policy makers at the country level, international development agencies, and donors as a result of this investment? First, this systematic review of multiple micronutrient supplementation during pregnancy in developing countries contributes significantly to a body of evidence which shows that supplementing women in pregnancy can improve outcomes beyond anemia, including deficiencies of other vitamins and minerals and birthweight. The multivitamin and mineral supplement worked as well as, if not better than, the currently recommended iron-folic acid supplement in terms of reducing anemia. In the Copenhagen Consensus 2008 Perspective paper [1] , Martorell goes on to conclude that "iron folic acid supplementation during pregnancy will not only improve iron status but also have a small effect on birth weight. Multiple micronutrient programs may yield significantly greater benefits on birth weight compared with iron. " Second, the evidence once again confirms that adherence to supplement use is possible when supplements are made available in program settings and women are adequately counseled on their use. Third, in recent years evidence has come to light to show a positive effect on the functional and developmental milestones of children whose mothers were supplemented in pregnancy. A recent follow-up of Nepalese children whose mothers were supplemented with multiple micronutrients showed small improvements in weight and a decrease in peripheral adiposity after two years. Although the public health significance of this result is not yet known, the use of multiple micronutrient supplements by their mothers may have set these children onto a different development trajectory that could potentially mitigate the risk of chronic disease in adult life. Fourth, the results allude to how the multivitamin and mineral supplements could potentially have had a greater impact. Further improvements in anemia and birthweight might have been seen had women had access and started the use of the supplements in prepregnancy. There is a suggestion that increased amounts of vitamins and minerals may be needed for undernourished populations of pregnant women. Last, the results highlight what we already know about the importance of infection control in pregnancy and the importance of an integrated approach to pregnancy care. A recent commentary on prenatal micronutrient supplementation by Bhutta et al. [2] also supports the notion that optimal maternal nutrition can be achieved through various interventions and different strategies, and that the use of multiple micronutrient supplements adds a further benefit.
What we also learned is a new way of collaborating among researchers and policy makers that should and must be applied to ongoing questions of program relevance. As mentioned in the methods section of the paper on policy and program implications of this supplement [3] , it is important for researchers to come together to collaborate to pool their intellectual resources and support the policy-making process. It is noteworthy how the policy and program members, particularly those who were funding the work, kept at arm's length with the researchers conducting the systematic review. We urge public health practitioners interested in finding answers to questions of public health importance to find similar ways of collaborating with the research community.
It is true that some important questions remain. Of great concern are the findings showing an increase, although not statistically significant, in the risk of early neonatal mortality associated with the use of multiple micronutrient supplements. This is also at odds with the findings of the large SUMMIT trial in Indonesia [4] that demonstrated the potential gains that could be made in reducing the burden of early infant mortality when multiple micronutrient supplements were provided in the context of strengthened health service delivery (i.e., deliveries by trained birth attendants and strong postnatal care). On this point there is consensus, and recommendations are available on the importance of strengthening health systems for maternal and newborn care. Furthermore, several initiatives are under way to increase the number of skilled health workers and improve the services that are available to women delivering at home.
Many individuals and institutions contributed at different times toward moving this work along, each further defining and shaping it along the way. The overall work was conducted under the aegis of the United Nations Sub-Committee on Nutrition (SCN), starting with the workshop on low birthweight in 1999 and concluding with the completion of the systematic review under SCN purview in 2008. We are grateful for the support of the US Agency for International Development (USAID) for funding the initial work through LINKAGES, the Government of Canada for providing UNICEF with the initial grant to support this research, the Micronutrient Initiative and Institute of Child Health for funding and hosting the first meeting of the investigators, and the US Centers for Disease Control and Prevention for their consistent support of the process and for funding this supplement. We also thank all of the members of the Systematic Review Team-Barrie Margetts, Lindsay Allen, Carine Ronsmans, and Caroline Fall-and their associates for the long hours dedicated to this work for very little remuneration. Last, thanks are due to UNICEF's Nutrition Section for diligently moving the process along over the last decade.
So what comes next? The World Health Organization will hopefully make a global recommendation that governments provide multiple micronutrient supplements instead of iron-folic acid, as is normal practice among women in many countries and especially among women of higher-income groups in countries where the trials were conducted. Such a recommendation will round off the current guidance on the use of multiple micronutrient supplements for pregnant and lactating women in emergencies. The international agencies, nongovernmental organizations, and donors must focus attention and resources on scaling up those interventions for which a solid evidence base is available and policy exists. The Lancet series on Maternal, and Child Undernutrition [5] also identified a number of doable interventions, including supplementary feeding of pregnant women with low BMI. There needs to be an increased focus on the health and nutrition needs of adolescent girls and on preventing teenage pregnancies. Where possible, efforts need to be stepped up to reach women before pregnancy, and on this front, there are some promising developments among countries in East Asia and the Pacific. Access to antenatal health care needs to improve, including the provision of maternal tetanus vaccination, antenatal supplements, deworming, and use of insecticide-treated bednets. And although many of these interventions are not directly measured as part of monitoring of Millennium Development Goals 4 and 5, there needs to be a system that allows monitoring of progress. Hopefully, with all this in place, we will not have to tell women in developing countries to wait another decade for the research to be perfected.
